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Abstract 
Cassava is one of the most important crops in Thailand as it is one of the most feasible feedstock for ethanol 
production to help meet the target set by the Renewable Energy Development Planning (REDP) of 9 million liters per 
day by the year 2022. That target is very ambitious and will need a considerable amount of feed stock to supply 
ethanol production. So this paper aims to study factors determining demand, supply, and price of cassava in Thailand 
for both food and fuel and to observe it’s effect on ethanol production targets. The analysis utilized time-series data 
for the period 1989-2009 in order to estimate the model parameters by means of the Two-Stage Least Squares 
method. The results of this analysis found that in recent years the share of ethanol production has increased 
continuously as has cassava production. Factors affecting supply of fresh cassava are the yield and the land area 
cultivated. The cultivated land utilized is also affected by the land area cultivated in the previous year and the price of 
cassava roots in the previous year. On the demand side, cassava products such as chips, pellets, and starch are 
affected by their wholesale price, competitor’s price, and policy implementation. Factors affecting cassava root price 
are the wholesale price which itself is affected by the supply whereas factors affecting cassava product price are it’s 
export price, cassava root price, and policy implementation. However, no significant effect on ethanol production in 
Thailand can be observed as a result of cassava price variations. In order to meet targets set by REDP, the demand of 
ethanol production should be seriously considered. The demand and supply models of cassava are useful to predict 
cassava prices when cassava demand goes beyond ethanol production. This model should highlight the important 
implications for Government in decision-making on agricultural and energy policies. 
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1. Introduction 
In Thailand, the cassava industry has continued to evolve over a number of years. Commercial 
production of cassava started in the eastern provinces after World War II. Initially cassava was used as 
raw material for starch production and exported to foreign markets. The expansion of the market in 
Europe in the seventies caused an expansion of the production base from the east to the northeast, the 
southern part of the north and the west. In 1978 cassava was the highest export earner totaling more than 
ten thousand million Baht [1]. 
After 1993, the European market decreased owing to the cereal feeds support policy and the Thai 
cassava chips and pellets were unable to compete. Thailand found alternative export markets for cassava 
chips and pellets, however the demand has not been reliable. The main alternative markets have been 
China and South Korea [2]. Since 2002 the growth of starch and modified products together with 
utilization of cassava pellets for ethanol and liquor in China caused significant changes to Thailand’s 
cassava market.  
The Thai renewable energy policy promotes the use of gasohol, a 10% blend of bio-ethanol with 90% 
gasoline, as a substitute for gasoline with a target to increase the use of ethanol up to 9 million liters per 
day by 2030 [3]. Promotion strategies are to blend 10% ethanol into octane 95 and octane 91 gasolines, 
and to replace the 20% ethanol blend. The amount of gasohol consumption has increased from 3.5 million 
liters (ML) a day in 2006 to be 12.24 ML per day in 2009 [4], and is still increasing continuously because 
of the government’s promotion policies such as subsidies and tax exemption for  new vehicles that can 
operate with E20 and the blending mandate. The trend of gasohol consumption and the target of 9 million 
liters per day require a huge amount of cassava and sugarcane as raw material and the cassava starch 
industries are worried there would be insufficient cassava roots. The ethanol industry will cause a 
tremendous impact as detailed in the following sections.  
The purpose of this paper is to explore factors determining demand and supply of cassava, and price 
for both food and fuel. The result would be beneficial to the Government in planning, particular on 
ethanol production, which is one of the most promising renewable energy in Thailand. 
 
Nomenclature 
CIt Cassava inventory [tons of cassava roots] 
D1 Dummy variable of government policy to reduce planted area [Dt = 1 since 1991 to 2004] 
D2 Dummy variable of China policy to increase cassava chips import [D2 = 1 since 2001 to present] 
D3 Dummy variable of Voluntary Export Restraint Agreement (VER) impact on cassava export of 
Thailand [D3 = 1, since 1994 to present] 
D4 Dummy variable of the event (oversupply of corn in U.S. market) [D4 = 1, in the year 2005, 
2006, and 2009] 
DSt Domestic demand of cassava starch [tons of cassava roots] 
DPt Export demand of cassava pellet [tons of cassava roots] 
DCt Export demand of cassava chip [tons of cassava roots] 
DCCh,t Demand of cassava for ethanol production [tons of cassava roots] 
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EXRt Exchange rate [baht/Yuan] 
GDPTh,t  GDP of Thailand, year 1988  [million baht] 
LANDt Planted area [rais] 
PFOBCt Freight on board price at Bangkok of cassava chips [baht per litre] 
PFOBSt Freight on board price at Bangkok of cassava starch [baht per kg] 
PPEUt Price of cassava pellets at Rotterdam, Netherland [US$/ton] 
PRt Price of cassava root [baht per kg] 
PWCt Wholesale price of cassava chip [baht per kg] 
PWCNt Wholesale price of corn [baht per kg] 
PWPt Wholesale price of cassava pellet [baht per kg] 
PWSt Price of cassava starch [baht per kg] 
QRt Cassava root production [tons] 
YLDt Cassava yield [kg per rai] 
 
2. Background 
2.1. Cassava Market 
It can be seen from Fig. 1 that production has decreased from 24 million tons in 1989 to 16 million tons 
in 2002. Thailand had agreed to the Voluntary Export Restraint Agreement (VER) of European Union, 
which is a Thai government imposed limit on the quantity of cassava pellets that can be exported since 
1982 to present. That resulted in decrease export cassava pellet to Europe. Consequently, the harvested 
area decrease from 10.1 million rai in 1989 to 6.2 million rai in 2002, while the yield generally increased 
from around 2.4 to 3.7 tons/rai from 1989 to 2009 even though there was a dip in 2005.  
The demand for cassava chips increased since 2002, as a result of China’s import demand, that drives 
the production to increase to 27 million tons in 2009 [5]. However, disasters (drought and flood) caused 
production to fall in 2005 and 2008. 
In 2009, the cassava harvested areas increased to 8.5 million rai with output at 28 million tons, 
increases of 9.7% and 17.4% over last year respectively. Additionally, cassava exports go to more than 
70% of world markets and were worth about 40,000 million baht per year [5] and it is expected that the 
export demand will continue to rise significantly [6], as shown in Fig. 1. [1 rai = 1,600 m2] 
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Fig.1  Cassava production, harvested area, and yield per area in 1989-2009. 
The price of cassava root has steadily increased. Consequently, the wholesale prices of chips, pellets, 
and starch have increased. The price of cassava chips is closest to the price of cassava root than the others 
as a result of it having the lowest processing cost as shown in Fig. 2. 
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Fig. 2  Price of cassava roots and cassava products in 1989 – 2009. 
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The structure of the cassava market in 2009 is shown in Fig. 3. In all markets cassava roots have been 
processed in the form of starch, chips, pellets and ethanol. 
 
 Fig.3  Structure of the cassava market. 
2.2. Ethanol Production 
In Thailand ethanol can be produced from molasses, cassava, or sugarcane. A feasibility study in 
Energy Policies of Thailand (2008) [7], remarked that molasses are limited in quantity and expensive 
because molasses is utilized as a raw material in alcohol production, monosodium glutamate, food 
additives, and several others as well as being exported. Ethanol production is strictly controlled under the 
Cane and Sugar Act (1984). Moreover, the agriculturalists view is that the sugarcane yield of Thailand is 
close to the highest yield in the world, which makes it difficult to increase yield further. The cassava yield 
as described previously is still low which means that it could be increased by improving technical and 
bio-genetic processes. Moreover, trade and cassava production in Thailand are not controlled and high 
productivity surplus could be stored in the form of cassava chips. 
From DEDE Report (2010) [8], there are currently nineteen ethanol plants in Thailand, with a total 
maximum output of 2.9 million liters per day. Moreover four further plants are scheduled, and this will 
increase the capacity to 4.5 million liters per day. The ethanol which is produced from fresh cassava and 
cassava chips are 0.28 and 0.50 million liters per day at the beginning of 2010 and the 4 further plants are 
scheduled to produce ethanol from cassava at 1.6 million liters per day. Even so the consumption of 
ethanol is still only 1.1 million liters per day. 
 
 
Farmers 
Cassava roots 
Cassava chips Cassava 
h
Local 
Pelletization 
Cassava Pellets 
Ethanol 
Export 
Modified starch 
Modification 
Small scale  
entrepreneur 
Ethanol factories 
Starch  
factories 
Local Export Local Export Export 
41% 58% 1% 
3% 
38% 
 Orathai Chaisinboon and Jaruwan Chontanawat /  Energy Procedia  9 ( 2011 )  216 – 229 221
3. Data and Sources 
The data covers the period 1989 to 2009. It was collected from national statistics of government 
organizations and journals, national reports, and etc. Cassava and cassava product statistical data was 
collected from the Office of Agricultural Economic (OAE), Ministry of Agriculture and Cooperatives and 
the Custom Department, (Ministry of Finance). The ethanol statistic data was collected from Energy 
Policy and Planning office (EPPO), Department of Alternative Energy Development and Efficiency 
(DEDE), Department of Energy Business, Ministry of Energy and Excise Department, Ministry of 
Finance. 
The collected data is categorized into endogenous variables and exogenous variables. There are eleven 
endogenous variables: QRt, LANDt, DSt, DPt, DCt, DCCH,t, PRt, PWSt, PWPt PWCt, CIt, and 15 exogenous 
variables: PWCNt, PPEUt, PFOBSt, PFOBCt, YLDt, GDPTh,t,GDPCh,t, ,LANDt-1, PRt-1, PWPt-1,EXRt, D1, 
D2, D3 and D4. 
4. Theoretical Model 
The cassava market in Thailand and the economic impact of using cassava for food and fuel have been 
analyzed in the previous studies (Tuniratananon, 1997 [9], Ruksayot, 2000 [10], Photiwat, 2001 [11], 
Nonthing, 2006 [12], Chiangkwa, 2009 [13], and Boonmesuk, et.al., 2010, [14]). It can be concluded 
from the literature that there are two main models used; the simultaneous equation system and the single 
equation estimation. The results from the studies show that the simultaneous equation system yields better 
results than the single equation estimation. The study therefore adopts the simultaneous equation system 
because it takes demand and supply of cassava into consideration at the same time. This is more sensible 
when the relationships among the variables in the model are explained. 
The equations in this study, that specify a log linear regression relationship among the variables, give 
an approximate description of some economic behavior. The parameters of the log linear model have an 
interpretation as ‘elasticity’. This assumes a constant elasticity over all values of the data set. [15]. 
Elasticity refers to the degree of responsiveness of one variable to another. A system of equations is 
described below. 
4.1. Cassava Production 
In analysis of the production process, the period of time under consideration usually has an impact on 
decisions and outcomes.  The production factors are cultivated land, LANDt, and yield per area, YLDt. 
QRt = f(LANDt, YLDt) 
logQRt = a1 + a2 logLANDt + a3 logYLDt + u1  (1) 
4.2. Cultivated Land 
The land use for cassava cultivation, LANDt, can be postulated to be a function of the cultivated land in 
previous year LANDt-1, and the price of cassava root in the previous year, PRt-1. 
LANDt = f(LANDt-1, PRt-1)    
logLANDt = b1 + b2 logLANDt-1 + logPRt-1 + u2  (2) 
 
Demand for cassava can be divided, in terms of products, into cassava chips, cassava pellets, and 
cassava starch. 
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4.3. Cassava Chips Demand 
This includes both domestic and export demands. The demand for cassava chip, DC, is assumed to 
depend on the wholesale price of cassava chips, PWC, the wholesale price of corn, PWCN, China’s 
import demand, DCCh, and cassava using for ethanol production, DCe. 
DCt = f(PWCt, PWCNt, DCCh,t, DCe,t)  
logDCt = c1 + c2 logPWCt + c3 logPWCNt + c4 logDCCh,t + c5 logDCe,t + u3 (3) 
It is necessary to convert this demand into tons of cassava root. 
4.4. Cassava Chips Demand for China 
The cassava chips which are imported by China have gradually increased each year since 2001. 
Cassava chips demand for China, DCCh, is assumed to depend on, the exchange rate, EXR, and dummy 
variable, D2 which refers to the China policy to increase cassava chips import since 2001. 
DCCh,t = f(EXRt, D2,t) 
logDCCh,t = d1 + d2 logEXRt + d3D2,t + u4  (4) 
4.5. Cassava Pellets Demand 
Cassava pellets demand, DP, is decreasing since Thailand has VER with EU. Even though the policy 
has an effect on demand, the data shows that when the agreement is finished the demand will still 
decrease. The cassava pellets demand, DP is decided to depend on the Rotterdam Market Price of cassava 
pellets, PPEU, Dummy variable, D3, which refers to Voluntary Export Restraint Agreement (VER) 
impact on cassava export of Thailand during the period 1994-2009, Dummy variable, D4, which refers to 
the event (oversupply of corn in the U.S. market) in the years 2005, 2006, and 2009. 
DPt = f(PPEUt, D3,t, D4,t) 
logDPt = e1 + e2 logPPEUt + e5D3,t + e6 D4,t + u5 (5) 
4.6. Cassava Starch Demand 
As described previously, the cassava starch is used for food, secondary-industries feedstock, and 
export. Cassava starch demand, DS, is a function of the cassava supply, QR, and the Gross Domestic 
Product of Thailand, GDPTh. 
DSt = f(QRt, GDPTh,t) 
logDSt = f1 + f2 logQRt + f3 logGDPTh,t + u6  (6) 
4.7. Price of Cassava Roots 
Prices are assumed to follow farmers selling price. Price of cassava roots, PR, is a function of cassava 
root production, QR, and the wholesale price of cassava chips which is the secondary product from 
cassava.  
PRt = f(QRt, PWCt) 
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logPRt = g1 + g2 logQRt + g3 logPWCt + u7  (7) 
4.8. Price of Cassava Chips 
The trend of the wholesale price of cassava chips, PWC, fluctuates in the same way as the price of 
cassava root, PR, and it is assumed to depend on the F.O.B. Bangkok price of cassava chip, PFOBC. 
However, an increasing demand from China influences PWC as per the supply-demand law. That is 
represented as the dummy of China import effect, D2 since the year 2001 to 2009. 
PWCt = f(PFOBCt, PRt) 
logPWCt = h1 + h2 logPFOBCt + h3 logPRt + u8 (8) 
4.9. Price of Cassava Pellets 
The price of cassava pellets, PWP, is a function of the Rotterdam Market Price of cassava pellets, 
PPEU, the price of cassava roots, PWC, and the cassava pellets demand, DP. 
PWPt = f(PPEUt, PWCt, DPt) 
logPWPt = i1 + i2 logPPEUt + i3 logPWCt + i4 logDPt + u9 (9) 
4.10. Price of Cassava Starch 
The price of cassava starch, PWS, depends on the F.O.B. Bangkok price of starch, PFOBS, the cassava 
root price, PR, and dummy variable, D1, which refers to the government policy to reduce planted area in 
year 1991 to 2004. 
PWSt = f(PFOBSt, PRt, D1,t) 
logPWSt = j1 + j2 logPFOBSt + j3 logPRt + j4D1,t + u10 (10) 
4.11. Inventory Stock of cassava (in form of chips) 
This inventory stock, CI, is the difference supply and demand of cassava in the form of cassava chips. 
CIt = QRt – DCt – DPt - DSt  (11) 
 
The equations were estimated using Econometrics software, EViews7. The results in terms of 
coefficients and the statistic results are presented in the following section. 
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5. Results and Discussion 
In this paper, a structural economic model is presented using 2SLS method. The key parameters such 
as income and prices are estimated. The effect of using cassava for ethanol production is also taken into 
consideration.  
The equations in this study, that specify a log linear regression relationship among the variables, give 
an approximate description of some economic behavior. The parameters of the log linear model have an 
interpretation as ‘elasticity’. This assumes a constant elasticity over all values of the data set. [15]. 
Elasticity refers to the degree of responsiveness of one variable to another. A system of equations is 
described below 
 The statistical results obtained for each equation are reported in Table 1. For each equation, the 
coefficients of each independent variable represent the elasticity. This shows the degree of responsiveness 
of dependent variables to each independent variable.  
Table 1  The estimate results. 
Dependent 
variable 
Independent 
variables 
Coefficient T-stat P-value  Adj.R2 D.W. stat RMSPE 
Eq.1: 
log(QRt) 
log(LANDt) 0.88 7.52 0.00 
0.86 2.44 0.06% log(YLDt) 0.97 10.65 0.00 
C 7.28 8.41 0.00 
Eq.2: 
log(LANDt) 
log (LANDt-1) 1.02 10.32 0.00 
0.86 2.15 0.07% log(PRt-1) 0.12 2.60 0.02 
C – 0.90 -1.90 0.07 
Eq.3: 
log (DCt) 
log (PWCt) -0.94 -2.68 0.01 
0.99 2.01 0.20% log (PWCNt) 0.61 2.03 0.05 log (DCCh,t) 1.00 29.27 0.00 
C 2.34 1.39 0.18 
Eq.4: 
log (DCCh,t) 
log (EXRt) 2.96 3.17 0.00 
0.79 2.70 2.04% D2,t 3.00 7.32 0.00 
C 7.82 5.54 0.00 
Eq.5: 
log (DPt) 
log (PPEUt)  – 1.24 -5.59 0.00 
0.96 2.97 0.18% D3,t – 0.79 -7.65 0.00 D4,t – 1.91 -14.72 0.00 
C 26.98 14.58 0.00 
Eq.6: 
log (DSt) 
log (GDPTh,t) 1.74 13.50 0.00 
0.93 1.61 0.05% log (QRt) 0.80 4.06 0.00 
C –24.07 -7.28 0.00 
Eq.7: 
log (PRt) 
log (QRt) -0.34 -1.70 0.10 
0.82 2.23 0.13% log (PWCt) 1.18 9.45 0.00 
C 3.44 1.09 0.28 
Eq.8: 
log (PWCt) 
log (PFOBCt) 0.29 2.47 0.02 
0.85 2.11 0.10% log (PRt) 0.59 5.76 0.00 
C 1.23    1.79 0.09 
Eq.9: 
log (PWPt) 
log (PPEUt) -0.29 -2.02 0.06 
0.92 1.55 0.07% log (PWCt) 0.98 7.97 0.00 log (DPt) - 0.07 -3.06 0.01 
C 4.05 3.45 0.00 
Eq.10: 
log (PWSt) 
log (PFOBSt) 0.42 7.75 0.00 
0.95 1.87 0.06% log (PRt) 0.51 6.94 0.00 D1,t 0.10 3.01 0.01 
C 1.58 4.45 0.00 
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5.1. Cassava Production (Eq.1) 
The elasticity of the cassava production, QRt, with respect to the harvested area, LANDt, is 0.88. This 
means that, assuming the other variables are constant, if the harvested area LANDt, increases 1%, the 
cassava production, QRt, will increase by 0.88%. 
The elasticity of the cassava production, QRt, with regard to the cassava yield per area, YLDt, is 0.97. 
This means that, given others are constant, if the yield, YLDt, increases 1%, the cassava production, QRt, 
will increase by 0.97%. 
In short, the elasticity of the cassava production, QRt, with respect to the harvested area, LANDt, and 
the cassava yield per area, YLDt, are slightly less than 1. However, the yield, YLDt, has little more impact 
on the cassava production, QRt, than the harvested area, LANDt. 
5.2. Harvested Land (Eq.2) 
The elasticity of the cassava harvested area, LANDt, relating to the harvested area in the previous year, 
LANDt-1, is 1.02. This means that, given the other variables are constant, if the harvested area in previous 
year, LANDt-1 increases 1%, the harvested land in current year, LANDt will increase by 1.02%. 
The elasticity of the cassava harvested area, LANDt, in regard to the price of cassava roots in previous 
year, PRt-1, is 0.12.  Assuming the other variables are constant, if the price of cassava roots in previous 
year, PRt-1, increases 1%, then the harvested land, LANDt, will increase by 0.12%. 
The elasticity of the cassava harvested area, LANDt, with respect to the harvested area in previous year, 
LANDt-1, is close to 1 (1 being perfectly elastic). The cassava harvested area, LANDt-1, has much more 
impact on the harvested area, LANDt, than the cassava root price, PRt-1, and in this case the elasticity is 
only 0.12. 
5.3. Cassava Chips Demand (Eq.3) 
The elasticity of the demand for cassava chips, DCt, pertaining to the wholesale price of chips, PWCt, 
is -0.94. Assuming the other variables are constant, if the wholesale price of chips, PWCt, increases 1%, 
the demand of chips, DCt, will decrease by 0.94%. 
The elasticity of the demand of cassava chips, DCt, with respect to the wholesale price of corn, 
PWCNt, is 0.61. This, given the other variables remain constant, means that if the wholesale price of corn, 
PWCNt, increases 1%, the demand of chips, DCt, will increase by 0.61%. 
The elasticity of the demand of cassava chips, DCt, in regard to the demand from China for cassava 
chips, DCCh,t, is 1.00. Assuming that the other variables are constant, when the demand from China, 
DCCh,t increases 1%, the demand of chips, DCt, will increase by 1%. Thus, the wholesale price of chips, 
PWCt and the demand from China, DCCh,t, have a higher impact on the demand of cassava chips, DCt, 
than the wholesale price of corn, PWCNt. 2 
5.4. Cassava Chips China’s import Demand (Eq. 4) 
The elasticity of the demand for cassava chips from China, DCCh,t, in regard to the exchange rate, 
EXRt, is 2.96. This, given the other variables are constant, means that if the exchange rate, EXRt, increases 
1%, the demand from China, DCCh,t, will increase by 2.96%.  
 
2 The cassava used for ethanol production was excluded from the model because it is not statistically significant. 
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The dummy variable of China policy to increase cassava chips import, D2,t, has positive impacts on the 
demand for cassava chips from China, DCCh,t. 
5.5. Cassava Pellets Demand (Eq.5) 
The elasticity of the demand of cassava pellets, DPt, in regard to the Rotterdam Market Price of 
cassava pellets, PPEUt, is -1.24. Assuming the other variables are constant, if the Rotterdam Market Price 
of cassava pellets, PPEUt, increases 1%, the demand of cassava pellets, DPt, will decrease by 1.24%. 
The dummy of VER impacts, D3,t, and the dummy of declined corn price in U.S. impacts, D4,t both 
have negative impacts on the demand of cassava pellets, DPt, but the corn price is more affected . 
5.6. Cassava Starch Demand (Eq.6) 
The elasticity of the demand of cassava starch, DSt, in respect to the GDP of Thailand, GDPTh,t, is 
1.74., Given the other variables are constant, if the GDP of Thailand, GDPTh,t increases 1%, the demand 
of cassava starch, DSt, will increase by 1.74%. 
The elasticity of the demand of cassava starch, DSt, relating to the cassava supply, QRt, is 0.80. 
Therefore, if the cassava production, QRt increases 1%, the demand of cassava starch, DSt, will increase 
by 0.80%. 
It can be seen that the demand of cassava starch, DSt, relies on the GDP of Thailand, GDPTh,t slightly 
more than the cassava supply, QRt. 
5.7. Price of Cassava Roots  (Eq.7) 
The elasticity of the price of cassava roots, PRt, in connection with the cassava production, QRt, is  
-0.34. Assuming that the other variables are constant, if the wholesale price of starch, PWSt, increases 1%, 
the roots price, PRt, will decrease by 0.34%. 
The elasticity of the price of cassava roots, PRt, with respect to the wholesale price of cassava chips, 
PWCt, is 1.18. This, given the other variables are constant, means that if the wholesale price of chips, 
PWCt, increases 1%, the roots price, PRt, will increase by 1.18%. 
It can be seen that the elasticity of the price of cassava roots, PRt, regarding the wholesale price of 
cassava chips, PWCt, is much higher than the elasticity value regarding the cassava production, QRt. This 
means that the price of cassava roots is mainly driven by the wholesale price of cassava chips.  
5.8. Price of Cassava Chips (Eq.8) 
The elasticity of the wholesale price of cassava chips, PWCt, with respect to the F.O.B Bangkok price 
of chips, PFOBCt is 0.29. Assuming that the other variables are constant, if the F.O.B Bangkok price of 
chips, PFOBCt, increases 1%, the wholesale price of cassava chips, PWCt, will increase by 0.29%. 
The elasticity of the wholesale price of cassava chips, PWCt, in the price of cassava roots, PRt, is 0.59. 
Given the other variables remain constant, if the F.O.B Bangkok price of chips, PFOBCt increases 1%, 
the wholesale price of cassava chips, PWCt, will increase by 0.59%. 
The elasticity of the wholesale price of cassava chips, PWCt, relating the price of cassava roots, PRt, is 
greater than the value with respect to the F.O.B Bangkok price of chips, PFOBCt. Therefore, the change 
of the price of cassava roots, PRt, has more effect on the change of the wholesale price of cassava chips, 
PWCt, than the F.O.B Bangkok price of chips, PFOBCt. 
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5.9. Price of Cassava Pellets (Eq.9) 
The elasticity of the wholesale price of cassava pellets, PWPt, in regard to the Rotterdam Market price 
of pellets, PPEUt, is -0.29. This, assuming the other variables are constant, means that if the Rotterdam 
Market price of pellets, PPEUt increases 1%, the wholesale price of cassava pellets, PWPt, will decrease 
by 0.29%. 
The elasticity of the wholesale price of cassava pellets, PWPt, with respect to the wholesale price of 
chips, PWCt, is 0.98. Given the other variables remain constant, if the wholesale price of chips, PWCt 
changes 1%, the wholesale price of cassava pellets, PWPt should change by 0.98% in the same direction. 
The elasticity of the wholesale price of cassava pellets, PWPt, in the demand of pellets, DPt, is - 0.07. 
If the other variables are constant, when the demand of pellets, DPt, changes 1%, the wholesale price of 
cassava pellets, PWPt, will change by only 0.07% in the opposite direction. 
It can be seen that the wholesale price of cassava pellets, PWPt is mainly driven by the wholesale price 
of chips rather than other factors. 
5.10. Price of Cassava Starch  (Eq.10) 
The elasticity of the wholesale price of cassava starch, PWSt, with regard to the F.O.B. Bangkok price 
of cassava starch, PFOBSt, is 0.42. Assuming the other variables are constant, if the F.O.B. Bangkok 
price of cassava starch, PFOBSt increases 1%, the wholesale price of cassava starch, PWSt will increase 
by 0.42%. 
The elasticity of the wholesale price of cassava starch, PWSt, with respect to the price of cassava roots, 
PRt, is 0.51. Given the other variables remain constant; if the roots price, PRt, increases 1%, the wholesale 
price of starch, PWSt, will increase by 0.51%. 
The dummy variable of government policy to reduce planted area, D1,t, has positive impacts on the 
wholesale price of cassava starch, PWSt. 
 The elasticity of the wholesale price of cassava starch, PWSt, relating to the price of cassava roots, 
PRt,, is not much different from the elasticity value in the F.O.B. Bangkok price of cassava starch, 
PFOBSt . They both drive the wholesale price of cassava starch at the same level. 
 
The results show that the model performs well. The coefficients yield acceptable statistical results such 
as R-square, T-Statistic, and Durbin-Watson Values (DW). In addition, the RMSEP values show that the 
prediction value from the model fits the actual data. This means that the model can be used for forecasting 
demand, supply, and prices of cassava market with changing exogenous variables. 
 
The model for the cassava market indicates that the key variables are cassava production and the 
cassava product’s price. The estimation result of demand for cassava chips, DC, is different from what 
could be assumed. It shows that today’s cassava used in ethanol production does not have a major effect 
on the cassava chips demand and cassava prices. However, in the future this factor would have a 
significant effect on the food market if the use for ethanol production is increased further. In addition, it 
may have an adverse impact on world food supply because Thailand is the world’s leading exporter of 
cassava. However, the government’s policy to increase cassava yield to 4.5 tons per rai could mitigate this 
problem. 
6. Conclusion 
The model developed in this study provides some useful insights into the possible impacts of the Thai 
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government’s bio-liquid promotion policy. The model shows that using cassava for ethanol production 
does not significant affect cassava demand, supply, and prices at the moment as the utilization is small. 
However, the demand for ethanol from China is likely to drive demand in the future. Moreover, the 
competition among ethanol factories, starch factories and cassava chip/pellets factories would also 
influence prices whereas prices indirectly impact on the cassava supply through the availability harvested 
land.  
In the future, if demand of cassava is increasing as a result of ethanol production, it may influence 
prices and also the stakeholders, who consume cassava. But that would increase the benefit in the farmer 
household sector and reduce income disparity. Finally, to eliminate the negative impacts on stakeholders, 
a good agricultural policy is important to balance demand and supply for both food and fuel. 
7. Recommendation 
This study is limited by the data available and the time periods covered. To improve the model the 
inventory stock statistic should be included as the endogenous variable. The next step is to develop the 
model to be used to forecast demand and supply for cassava market. 
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